Normal phase-liquid chromatography-tandem mass spectrometry with atmospheric pressure photoionization for the purity assessment of 17β-estradiol.
A normal phase-liquid chromatography-hybrid tandem mass spectrometry (NP-LC-MS/MS) method utilizing atmospheric pressure photoionization (APPI) without dopant has been developed and implemented for the simultaneous determination of several estrogenic steroid hormones. The combination of both NP-LC and APPI-MS/MS tolerates the use of solvents that have the advantages of being self-doping for APPI and, at the same time, inhibit the in situ formation of estrogen dimers as frequently observed for conventional reversed phase (RP)-LC methods. The NP-LC-APPI-MS/MS method has been validated in-house, and its performance characteristics (linearity, repeatability, limits of detection, etc.) were assessed for use in the quantification of estrogens. Moreover, the method was used to characterize and determine the inherent related structure impurities in batches of β-estradiol, required for the establishment of reference measurement systems for clinical chemistry and laboratory medicine, which served as candidate reference material for an organic purity assessment interlaboratory study (CCQM-K55.a) organized by the International Bureau of Weights and Measures (BIPM) Chemistry Department and carried out within the framework of the Organic Analysis Working Group (OAWG) of the Consultative Committee for Amount of Substance-Metrology in Chemistry (CCQM).